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(57) ABSTRACT

The present mvention relates to an exhaust system for an
internal combustion engine, having an exhaust line for
removing exhaust gas from the mternal combustion engine
and having a secondary fuel supply for introducing secondary
tuel into the exhaust gas of the internal combustion engine. To
improve the introduction of the secondary tfuel mto the
exhaust, a recirculation device 1s connected to the exhaust line
and to the secondary fuel supply so that the introduction of
secondary fuel mto the exhaust 1s accomplished via or
through the recirculation device. The recirculation device has
a circulation space which recerves an exhaust substream from
the exhaust line 1n which the secondary fuel 1s introduced into
the exhaust substream and from which the modified exhaust
substream 1s returned to the exhaust line.

12 Claims, 3 Drawing Sheets
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EXHAUST SYSTEM FOR AN INTERNAL
COMBUSTION ENGINE

FIELD OF INVENTION

The present 1invention relates to an exhaust system for an
internal combustion engine, 1n particular 1n a motor vehicle.

BACKGROUND OF THE INVENTION

A modern exhaust system includes an exhaust line which
removes the exhaust from the internal combustion engine and
1s used to after-treat the exhaust gases, in particular to clean
them. For example, an exhaust system in an exhaust line may
include a particle filter which filters out the particles, prefer-
ably soot particles, that are entrained 1n the exhaust gas of the
internal combustion engine, in particular a diesel engine, and
incorporates them. Such a particle filter must be regenerated
at certain 1ntervals in time to prevent an €xcessive Increase 1n
backpressure 1n the flow through the particle filter. Such
regeneration can be mnitiated by a short-term increase 1n tem-
perature in the exhaust gas. The exhaust gas temperatures
occurring 1n normal operation of an internal combustion
engine are not suificient for this, however. Accordingly, addi-
tional measures must be taken to raise the exhaust tempera-
ture accordingly. One possibility for raising the temperature
in the exhaust 1s to introduce secondary fuel into the exhaust.
This secondary fuel can then react with the residual oxygen
contained 1n the lean exhaust, resulting 1n the desired increase
in temperature. To support the oxidation of the secondary
tuel, an oxidation catalyst may be arranged 1n the exhaust line
upstream from the particle filter. It 1s likewise possible to
design the particle filter itself to be catalytically active.

The situation 1s also similar for an NO_ storage catalyst
which may be arranged 1n the exhaust line 1n addition to or as
an alternative to the particle filter to remove nitrogen oxides
from the exhaust gases. An NO_ storage catalyst must also be
regenerated occasionally, to which end a reducing atmo-
sphere 1s needed 1n the exhaust gas.

One problem with the introduction of secondary fuel mnto
the exhaust 1s the fact that the secondary fuel must be present
in vapor form to achieve the most complete possible oxida-
tion. However, adequate vaporization of the secondary fuel
injected into the exhaust line cannot be guaranteed at low
exhaust temperatures.

The present mvention 1s concerned with the problem of
providing an improved embodiment or at least a different
embodiment for an exhaust system of the type defined above
such that the evaporation of the secondary tuel supplied to the
exhaust in particular 1s improved even at low exhaust tem-
peratures.

SUMMARY OF THE INVENTION

This invention 1s based on the general 1dea of not supplying
the secondary fuel to the exhaust stream conveyed in the
exhaust line directly but instead introducing it into an exhaust
substream branched ofl from the exhaust stream and then
returning the exhaust substream thus modified to the overall
exhaust stream. The secondary fuel 1s introduced into the
exhaust substream 1n a circulation space of the recirculation
device which 1s connected 1n a suitable way to the exhaust
line. Since the introduction of secondary fuel 1n the circula-
tion space takes place separately from the main exhaust
stream carried in the exhaust line, boundary conditions may
be created in the circulation space supporting complete
evaporation of the secondary fuel introduced there. For
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example, the flow rate, the exhaust gas mass flow and the
temperature may be selected 1n the circulation space essen-
tially independently of the corresponding values in the
exhaust line. Thus especially suitable conditions can be cre-
ated for evaporation 1n the circulation space, which simplifies
complete evaporation of the secondary fuel introduced there.

According to an advantageous embodiment, the circula-
tion space may be designed to be cylindrical and may inter-
sect a longitudinal section of the exhaust line, forming a
connecting opening such that a longitudinal direction of the
circulation space extends at an inclination with respect to a
longitudinal direction of the longitudinal section of the
exhaust line. The connecting opening has an oncoming tlow
edge over which the exhaust gas substream penetrates from
the exhaust line into the circulation space. In addition, the
connecting opening has an outgoing flow edge which 1s situ-
ated 1n the exhaust line upstream from the oncoming flow
edge and via which the modified exhaust substream 1is
returned from the circulation space to the exhaust line. Such
an embodiment is characterized by a simple design and can be
implemented inexpensively accordingly. In particular,
branching oif and recycling of the exhaust substream can be
implemented especially easily.

An evaporator body which recetves liquid secondary fuel
from the secondary fuel supply and on which the secondary
fuel 1s evaporated and picked up by the exhaust substream
may be expediently be arranged 1n the circulation space. The
evaporation effect can be greatly improved by integrating
such an evaporator body into the circulation space.

According to another embodiment, the evaporator body
may be designed like a sleeve and arranged coaxially 1n the
cylindrical circulation space, whereby the secondary fuel
supply acts upon an inside of the evaporator body with sec-
ondary fuel, while the evaporator body exposes the evapo-
rated secondary fuel on the outside to the exhaust gas sub-
stream. This achieves the result that the exhaust gas
substream can entrain only vaporized secondary fuel, so that
ultimately only vaporized secondary fuel 1s returned back into
the exhaust line. The mechanism of action of the recirculation
device with respect to the introduction of vaporized second-
ary fuel into the exhaust gas 1s thereby additionally increased.

Other important features and advantages of this invention
are derrved from the claims, the drawings and the respective
description of the figures on the basis of the drawings.

It1s self-evident that the features described above and those
to be explained below may be used not only 1n the respective
combination given but also 1n other combinations or alone
without going beyond the scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred exemplary embodiments of this invention are
depicted 1n the drawings and explained in greater detail in the
tollowing description, where the same reference numbers are
used to refer to the same or functionally identical or similar
parts.

The figures show schematically:

FIG. 1 illustrates a greatly simplified schematic diagram
like a wiring diagram of an internal combustion engine
equipped with an exhaust system according to an embodi-
ment of the invention;

FIG. 2 shows an enlarged view of the exhaust system 1n a
section equipped with a recirculation device;

FIG. 3 shows a longitudinal section through the section
from FIG. 2;:

FIG. 4 shows a partially cut away top view of the section
from FI1G. 2:
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FIG. 5 shows a perspective view like that in FIG. 2 but
partially cut away and from another direction of view;
FIG. 6 shows a longitudinal section like that in FIG. 3 of

another embodiment of the invention.

DETAILED DESCRIPTION

According to FIG. 1, an mnternal combustion engine 1,
which may be designed as a gasoline engine or preferably as
a diesel engine, 1s equipped with an exhaust system 2 which
removes the exhaust from the internal combustion engine 1
and sends 1t for an aftertreatment. The internal combustion
engine 1 1s usually situated in a motor vehicle together with
the exhaust system 2.

The exhaust system 2 comprises an exhaust line 3 which
receives the exhaust gases generated by the internal combus-
tion engine 1 and removes them from the internal combustion
engine 1. A particle filter 4 may be provided in the exhaust
line 3 after exhaust line 3 to filter out and store particles, 1n
particular soot particles, contained in the exhaust gas of the
internal combustion engine 1. In addition to or as an alterna-
tive to the particle filter 4, an NO_ storage catalyst 5 may be
provided 1n the exhaust line 3 to adsorb the nitrogen oxides
contained 1n the exhaust gas. For regeneration of the particle
filter 4 and/or the NO_ storage catalyst 5, 1t 1s necessary to
induce a corresponding increase 1n temperature in the particle
filter 4 and/or 1n the NO, storage catalyst 5. This 1s achieved
with the exhaust system 2 shown here with the help of sec-
ondary fuel which 1s introduced into the exhaust gas. To this
end, the exhaust system 2 1s equipped with a secondary tuel
supply 6, which supplies the secondary fuel needed for intro-
duction 1nto the exhaust gas. The secondary fuel 1s expedi-
ently the same fuel as that with which the internal combustion
engine 1 operates, 1.e., gasoline or diesel.

The secondary fuel introduced 1nto the exhaust gas should
undergo oxidation in conjunction with an appropriate oxi-
dizer, preferably oxygen from the air or residual oxygen from
the exhaust gas. Heat released in this process can be utilized
to raise the temperature of the exhaust gas and thus the tem-
perature of the particle filter 4 and/or of the NO_ storage
catalyst 5. To 1nitiate, 1.e., support this oxidation of the sec-
ondary fuel, an oxidation catalyst 7 may be provided 1n the
exhaust line 3 upstream from the particle filter 4 and/or
upstream from the NO_ storage catalyst 3. It 1s clear that such
an oxidation catalyst 4 may essentially also be integrated into
the particle filter 4, e.g., 1n the form of a corresponding cata-
lytically-active coating.

According to this invention, the exhaust system 2 1s also
equipped with a recirculation device 8. The secondary fuel
supply 6 1s connected to the recirculation device 8, and the
recirculation device 8 1s connected to the exhaust line 3. In
this way the secondary fuel 1s not sent directly from the
secondary fuel supply 6 into the exhaust line 3 but instead 1s
first sent 1nto the recirculation device 8 and 1s thus sent 1ndi-
rectly to the exhaust line 3 via or through the recirculation
device.

In the embodiment shown here, a secondary air feed which
1s optionally also provided allows the introduction of second-
ary air into the exhaust line 3. The secondary air feed 9 1s also
connected to the recirculation device 8 so that the introduc-
tion of secondary air into the exhaust line 3 does not take place
directly but instead 1s accomplished indirectly via or through
the recirculation device 8.

According to FIG. 2, the recirculation device 8 may have a
cylindrical housing 10 which 1s attached laterally to a longi-
tudinal section 11 of the exhaust line 3. As an example here,
the exhaust line 3 1s also cylindrical 1n shape 1n the atoremen-
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tioned longitudinal section 11. The recirculation device 8
contains 1n 1ts interior a circulation space 12 into which the
secondary fuel supply 6 introduces the secondary fuel, e.g.,
with the help of a fuel injector 13. An exhaust substream 15 1s
introduced into the circulation space 12 from a main exhaust
stream 14 flowing in the exhaust line 3. Then in the circulation
space 12 the secondary fuel 1s itroduced 1nto this exhaust
substream 15. To this extent the exhaust substream 13 1s
modified to a certain extent. This modified exhaust substream
15' 1s then removed from the circulation space 12 and returned
back to the exhaust line 3, 1.e., the main exhaust stream 14.
The main exhaust stream modified 1n this way, 1n particular
enriched 1n this way, i1s labeled as 14' 1n FIG. 2. It 1s thus
essential that the secondary fuel 1s not introduced directly into
the main exhaust stream 14 but instead 1s introduced into an
exhaust substream 15 which 1s separate from the main
exhaust stream 14 and only the modified exhaust substream
15' 1s returned to the main exhaust stream 14.

According to FIG. 3, the circulation space 12 1s designed to
be cylindrical and 1s arranged on the longitudinal section 11
of the exhaust line 3 1n such a way that 1t intersects it, forming
a connecting opening 16. A longitudinal direction 17 of the
circulation space 12 here runs at an inclination to a longitu-
dinal direction 18 of the longitudinal section 11 of the exhaust
line 3. The longitudinal direction 17 of the circulation space
12 1s preferably at a right angle to the longitudinal direction
18 of the longitudinal section 11, as 1s the case here.

The connecting opening 16 surrounds an oncoming flow
edge 19 and an outgoing flow edge 20 which are situated
upstream with respect to the oncoming flow edge 19. The
exhaust substream 15 can penetrate out of the exhaust line 3
into the circulation space 12 via the oncoming tlow edge 19.
In contrast with that, the modified exhaust substream 15' can
be returned out of the cylinder space 12 and into the exhaust
line 3 via the outgoing tlow edge 20.

As shown 1n FIG. 3, 1n the circulation space 12 this results
in a type of cyclone flow for the exhaust substream 15 and/or
15', rotating essentially about the longitudinal direction 17 of
the circulation space 12.

The introduction of the secondary fuel 1s preferably per-
formed at an axial end 21 of the cylinder space 12 (see FIG. 4
in particular). As mentioned previously, the secondary fuel
supply 6 preferably has for this purpose a fuel injector 13
mounted on the axial end 21. The secondary fuel 1s introduced
coaxially with the cylinder space 12, 1.¢., the secondary fuel 1s
introduced, in particular injected, centrally 1n the axial direc-
tion from the end 21. Accordingly, the injector 13 injects the
secondary fuel into the center of the cyclone flow of the
exhaust substream 15, 15"

The recirculation device 8 1s preferably equipped with an
evaporator body 22 which is arranged 1n the circulation space
12. The evaporator body 22 recerves the secondary fuel sup-
ply 6, 1.e., liquid secondary fuel through injector 13. The
evaporator body 22 1nitially picks up the liquid secondary tuel
and thereby permits evaporation of same and exposes the
vaporous secondary fuel to the exhaust substream 15. For
example, the evaporator body 22 1s made of a porous material
having an extremely large evaporator surface area on which
the liquid secondary fuel 1s distributed. For example, the
material of the evaporator body 22 may be a metallic or
ceramic fiber nonwoven.

According to FIG. 4, the evaporator body 22 1s preferably
designed 1n the form of a sleeve and 1s arranged coaxially 1n
the circulation space 12. The evaporator body 22 1s open on
the axial end facing the secondary fuel supply 6, so that liquid
secondary fuel can be introduced into the interior of the
evaporator body 22 through the injector 13. In contrast with
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that, the evaporator body 22 1s closed at an axial end facing
away from the secondary fuel supply 6. The secondary tuel
supply 6 thus acts upon an inside 23 of the evaporator body 22
with liquid secondary nitrogen. The porous evaporator body
22 takes up the liquid secondary fuel and conveys 1t through
its wall to the outside 24. The secondary fuel 1s vaporized at
the latest on this outside 24, where the vaporized secondary
tuel 1s exposed to the exhaust substream 15 which takes up the
vaporous secondary fuel and conveys 1t through 1ts wall to its
outside 24. The evaporation of the secondary fuel then takes
place at the latest on this outside 24 where the vaporized
secondary fuel 1s exposed to the exhaust substream 15 which
takes up the vaporous secondary fuel and conveys 1t away.

To support the vaporization effect of the evaporator body
22, an electric heater 25 which 1s provided, as 1n the present
case, may be connected to the evaporator body 22 1n a heat-
transmitting manner. For example, the heater 25 1s imple-
mented by a heating coil arranged on the outside 24 of the
evaporator body 22. It 1s likewise possible to mount such a
heater 25 on the 1nside 23 of the evaporator body 22. In
addition, it 1s fTundamentally also possible to integrate such a
heater 25 into the evaporator body 22, in particular between
the outside 24 and the inside 23. FIG. 5 shows an arrangement
having an internal heater 25.

FIGS. 4 and 5 also show that the secondary air supply 9 1s
also expediently connected to the recirculation device 8 1n
such a way that the secondary air 1s introduced into the cir-
culation space 12 and preferably mto the interior of the hol-
low cylindrical evaporator body 22.

According to FIG. 4, the recirculation device 8 may also be
equipped with an 1gnition unit 26, ¢.g., 1n the form of a
sparkplug. It 1s possible 1n this way to 1gnite the fuel vapor-
exhaust gas/air mixture formed 1n the circulation space 12
while 1t 1s still 1nside the recirculation device 8 to at least
partially burn this mixture. At least a portion of the heat
required to heat the particle filter 4 and/or the NO, storage
catalyst 5 1s generated 1n this process. If necessary, the oxi-
dation catalyst 7 may also be heated 1n this way at low tem-
peratures in the main exhaust stream 14. At the same time, the
increase in temperature in the recirculation device 8 leads to
an improved evaporation of the secondary fuel on the evapo-
rator body 22. Furthermore, due to the control of the quantity
of secondary air supplied, the amount of fuel reacted inside
the recirculation device 8 can also be controlled.

In order for the introduction of secondary fuel to function
properly, the amount of the exhaust substream 15, 15' which
1s branched oif and returned, 1.e., recirculated, 1s an important
variable. The quantity of recirculated exhaust gas can be
influenced through the geometric arrangement and the extent
of the overlapping between the longitudinal section 11 of the
exhaust line 3 and the housing 10 of the recirculation 8. A
slight overlap results in a smaller quantity of recirculated
exhaust gas, while a greater overlap then leads to a larger
quantity of recirculated exhaust gas. In addition, there is
automatically a dependence of the quantity of exhaust gas
recirculated on the quantity of the main exhaust stream in the
exhaust line 3. A larger exhaust gas mass flow 1n the exhaust
line 3 leads to a greater mass flow 1n the recirculated exhaust
gas and at the same leads to a higher rotational velocity for the
exhaust substream 15 1n the circulation space 12.

According to FI1G. 3, the coaxial arrangement of the hollow
cylindrical evaporator body 22 1n the cylindrical circulation
space 12 1n the evaporator body leads to a flow path in the
form of a ring segment. The exhaust substream 15, 15' 1s
guided along this tlow path from the oncoming flow edge 19
on the outside around the evaporator body 22 and to the
outgoing flow edge 20.
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In addition, the dependence of the recirculated exhaust gas
quantity on the total quantity of the main exhaust stream can
also be influenced through the geometric arrangement. In the
case of a favorable design of the intersection, the mass flow
dependence can be influenced in such a way that the recircu-
lated exhaust gas quantity increases with the amount of
exhaust gas 1n the main exhaust stream to the same extent as
the required amount of fuel to be injected. The required
amount of fuel to be injected 1s expediently calculated in turn
from the data on the main exhaust stream.

According to FIG. 6, a control unit 27 may be provided to
influence the quantity of exhaust gas recirculated. The control
umt 27 may expediently be designed so that it controls the
amount of the exhaust substream 15 entering the circulation
space 12 as a function of the exhaust gas temperature. For
example, the control unit 27 includes an actuator element 28
which 1s arranged on the oncoming flow edge 19. In addition
or as an alternative, the control unit 17 may also have an
actuator element (not shown here) which 1s arranged on the
outgoing flow edge 20. The actuating element 28 may then
change 1ts setting angle with respect to the main exhaust
stream 14, 1n particular making the change automatically, as
a Tunction of the exhaust gas temperature. For example, the
actuating element 28 may consist of one bimetal at least
partially for this purpose. For example, with an increase 1n the
exhaust gas temperature, the actuating element 28 reduces 1ts
setting angle with respect to the main exhaust stream 14, so
that the mass tlow of the exhaust substream 15 introduced into
the circulation space 12 1s reduced accordingly. At higher
exhaust gas temperatures, even less secondary fuel must be
supplied to be able to achieve the desired temperature
increase for regeneration oi the particle filter 4 and/or the NO_
storage catalyst 5.

With the 1inventive recirculation device 8, the circulation
space 12 1s essentially independent of the exhaust main tlow
in exhaust line 3, so proper functioning of the supply of
secondary fuel and its evaporation can be achieved in the
recirculation device 8, namely independently of the current
exhaust mass flow 1n the exhaust line 3.

With a traditional electric heating of an evaporator body 22
which 1s exposed directly to the exhaust stream 1n exhaust line
3, a considerable amount of the heat generated electrically 1s
discharged with the exhaust gas, so a considerably larger
amount of heat 1s available with the inventive recirculation
device 8 for evaporating the secondary fuel because the
evaporator body 22 receives only the comparatively small
exhaust substream 15. The heat output from the recirculation
device 1s comparatively low so the electric heating 235 of the
evaporator body 22 can work with a comparatively low
POWET.

It 1s also advantageous that, 1f necessary, an essentially
constant and defined quantity of fuel can be supplied to the
main exhaust stream 14 in the form of an exhaust gas/air-fuel
vapor mixture with the help of the inventive recirculation
device 8.

At especially low exhaust gas temperatures, the recircula-
tion device 8 can also be operated with the help of the sec-
ondary air supply 9 and with the help of the 1gnition device 26
so that at least a portion of the secondary fuel 1s oxidized 1n the
recirculation device 8.

The amount of secondary fuel to be evaporated 1s deter-
mined on the basis of the amount of secondary fuel injected.
Expediently the mjector 13 may therefore be designed as a
pulse-controlled cycled 1njector 13. Such an 1injector 13 may
be designed like an 1njector for an engine. In particular, the
quantity of fuel metered may be adapted dynamically to the
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exhaust gas conditions such as the exhaust gas temperature
and the exhaust gas mass flow, through the choice of the pulse
frequency and pulse duration.

The axial length of the hollow cylindrical evaporator body
22 may depend, for example, on the injection angle which can
be achieved with the mjector 13.

At a sufliciently high exhaust gas temperature, the evapo-
rator body 22 can be heated by the exhaust gas substream 15
rotating 1n the tlow path around the evaporator body 22 to a
temperature which 1s already high enough for vaporizing the
secondary fuel. Subsequently, then an additional heating of
the evaporator body 22 with the help of heater 25 1s not
necessary. In contrast with that, additional heating of the
evaporator body 22 with the help of the heater 9 may be
necessary at low exhaust temperatures.

With the arrangement of the electric heating unit 235 on the
inside 23 of the evaporator body 22, it1s advantageous that the
heat released by the heater 9 to the exhaust gas rotating on the
outside 24 of the evaporator body 22 1s lower and therefore
the resulting heat loss 1s lower.

For regeneration of the NO__storage catalyst 3, exhaust gas
states may be generated on the engine end in which the
exhaust gas 1s brietly operated up to a lambda value of approx.
1.05 to 1.1. Under some circumstances, even lower lambda
values may occur. Essentially, corresponding values may also
occur at a full load of the internal combustion engine 1.

In such operating states, 1t may be desirable to oxidize the
mixture of secondary fuel and exhaust gas substream 135 in the
recirculation device 8 with additional oxygen. The 1gnitable
mixture 1s formed here already at the surface of the evaporator
body 22. To improve the formation of the mixture here and/or
to improve the injection of secondary air, measures that intlu-
ence the flow may be taken. For example, the secondary air

may be mtroduced into the evaporator body with an addi-
tional twist.

The invention claimed 1s:

1. An exhaust system for an internal combustion engine,

said system comprising:

an exhaust line for discharging exhaust gas from the inter-
nal combustion engine;

a secondary fuel supply for introducing secondary fuel into
the exhaust gas of the imnternal combustion engine;

a recirculation device connected to said exhaust line and to
said secondary fuel supply so that the secondary fuel 1s
introduced 1nto the exhaust gas via or through said recir-
culation device;

wherein said recirculation device defines a circulation
space; which receives an exhaust gas substream from
said exhaust line, 1n which the secondary fuel 1s 1ntro-
duced 1nto said exhaust gas substream and from which
the modified exhaust gas substream 1s returned back to
said exhaust line,

wherein said circulation space 1s cylindrical and intersects
a longitudinal section of said exhaust line, thereby form-
ing a connecting opening; a longitudinal axis of said
circulation space runs at an inclination with respect to a
longitudinal axis of said longitudinal section; and said
connecting opening has an oncoming flow edge over
which the exhaust gas substream from said exhaust line
enters said circulation space; and
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wherein said connecting opening has an outgoing tlow
edge situated 1n said exhaust line upstream from the
oncoming flow edge and wvia which said modified
exhaust substream 1s recycled from said circulation
space 1nto said exhaust line.

2. The exhaust system according to claim 1, wherein said
longitudinal axis of said circulation space 1s aligned across
said longitudinal direction of said longitudinal section.

3. The exhaust system according to claim 1, wherein the
secondary fuel 1s introduced at an axial end of said circulation
space 1n coaxial relation therewith.

4. The exhaust system according to claim 1, further com-
prising an evaporator body in the circulation space which
receives the secondary fuel supply of liquid secondary fuel,
the secondary fuel evaporating on the evaporator body and
being entrained by the exhaust gas substream.

5. The exhaust system according to claim 4, wherein

the evaporator body 1s 1 the form of a sleeve and 1is

arranged coaxially 1n the circulation space,

the secondary fuel supply supplies secondary fuel to the

inside of the evaporator body, and

the evaporator body exposes the vaporized secondary fuel

to the exhaust gas substream on the outside.

6. The exhaust system according to claim S, wherein a flow
path in the form of a ring segment 1s created in the circulation
space, carrying the exhaust gas substream from the oncoming,
flow edge outward around the evaporator body to the outgo-
ing flow edge.

7. The exhaust system according to claim 4, wherein the
evaporator body 1s connected to an electric heater in a heat-
transmitting connection.

8. The exhaust system according to claim 1, further com-
prising a secondary air feed connected to the recirculation
device, said secondary air feed introducing the secondary air
into the circulation space.

9. The exhaust system according to claim 8, further com-
prising an evaporator body 1n the circulation space which
receives the secondary fuel supply of liquid secondary fuel,
the secondary fuel evaporating on the evaporator body and
being entrained by the exhaust gas substream, wherein the
secondary air feed supplies the secondary air to the evapora-
tor body on 1ts outside.

10. The exhaust system according to claim 1, further com-
prising a control unit, said control unit controlling the amount
of the exhaust substream entering the circulation space as a
function of the exhaust gas temperature.

11. The exhaust system according to claim 1, further com-
prising a control unit, said control unit controlling the amount
ol the exhaust substream entering the circulation space as a
function of the exhaust gas temperature; said control unit
comprising an actuator element arranged on at least one of the
oncoming flow edge and the outgoing flow edge, said actuator
clement having a setting angle defined with respect to the
main exhaust stream flow, said actuator element changing
said setting angle as a function of the exhaust gas temperature.

12. The exhaust system according to claim 11, wherein said
actuator element comprises a bimetal.
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